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(54) Polymer filled bone plate 

(57) An orthopaedic bone plate includes a flexible 
bag having a plurality of through holes; and a hardened 
polymer within the bag. The bone plate is attached to a 



bone by placing the bag against the bone; affixing the 
bag to the bone using a plurality of fasteners which ex- 
tend through the bag; injecting a polymer into the bag; 
and hardening the polymer in the bag. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

[0001] The present invention relates to orthopaedic 
devices, and, more particularly, to bone plates. 

2. Description of the related art. 

[0002] An orthopaedic bone plate is attached to a 
bone and used to support different bones relative to 
each other, or support pieces of an individual bone dur- 
ing the healing process. Typically, a bone plate is man- 
ufactured to approximate the shape of a bone to which 
it is to be attached. The shape of the bone plate may be 
based upon statistical analysis of a common size and 
shape of a particular bone. However, since the actual 
size and shape of a bone may vary from one patient to 
another, it is often times necessary to manually deform 
the bone plate during surgery to achieve a proper fit. 
The bone plate may be placed against the bone, ob- 
served for deviation, removed from the bone and de- 
formed using manual bending techniques. The bone 
plate is then placed against the bone and again visual- 
ized to determine any further necessary adjustments. 
This process may be somewhat time consuming during 
surgery. 

[0003] What is needed in the art is a bone plate which 
is easy and fast to install, and easily contours to the 
shape of the bone to which it is attached. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides an orthopaedic 
bone plate including a bag, structural support disposed 
within the bag and high strength polymer surrounding 
the structural support within the bag. 
[0005] the invention comprises, in one form thereof, 
an orthopaedic bone plate including a flexible bag hav- 
ing a plurality of through holes; and a hardened polymer 
within the bag. The bone plate is attached to a bone by 
placing the bag against the bone; affixing the bag to the 
bone using a plurality of fasteners which extend through 
the bag; injecting a polymer into the bag; and hardening 
the polymer in the bag. 

[0006] An advantage of the present invention is that 
the orthopaedic bone plate is contourable to the shape 
of the bone to which it is attached. 
[0007] Another advantage is that a structural support 
may be positioned within the bag to provide enhanced 
structural rigidity to the bone plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The above-mentioned and other features and 
advantages of this invention, and the manner of attain- 



ing them, will become more apparent and the invention 
will be better understood by reference to the following 
description of embodiments of the invention taken in 
conjunction with the accompanying drawings, wherein: 

5 

Fig. 1 is a perspective view of an embodiment of an 
orthopaedic bone plate of the present invention for 
fixating a spine; 

Fig. 2 is a side view of the orthopaedic bone plate 
10 shown in Fig. 1 attached to the spine; 

Fig. 3 is a side view of the orthopaedic bone plate 
shown in Figs. 1 and 2; 

Fig. 4 is another embodiment of an orthopaedic 
bone plate of the present invention; 

15 Fig. 5 illustrates yet another embodiment of an or- 
thopaedic bone plate of the present invention; 
Fig. 6 is a frontal view of a cut tibia to which a bone 
plate of the present invention may be attached; 
Fig. 7 is a perspective view of another embodiment 

20 of a bone plate shown in relation to the tibia of Fig. 6; 
Fig. 8 is a front view of the bone plate and tibia of 
Fig. 7, with the bone plate placed against the tibia; 
and 

Fig. 9 is a top view of the bone plate and tibia of 
25 Figs. 7-8, with the bone plate attached to the tibia. 

[0009] Corresponding reference characters indicate 
corresponding parts throughout the several views. The 
exemplifications set out herein illustrate one preferred 
30 embodiment of the invention, in one form, and such ex- 
emplifications are not to be construed as limiting the 
scope of the invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

35 

[0010] Referring now to the drawings, and more par- 
ticularly to Figs. 1-3, there is shown an embodiment of 
an orthopaedic bone plate 10 of the present invention 
which is attached and used to fixate vertebrae 12 in a 
*o spine 14. 

[0011] Orthopaedic bone plate 10 generally includes 
a flexible bag 1 6, a structural support 1 8 disposed there- 
in and a high strength polymer surrounding structural 
support 18 and disposed within bag 16. Bag 16 has a 

45 generally H-shape and is configured to fixate three se- 
quentially adjacent vertebrae 12 relative to each other. 
Bag 1 6 has a first pair of holes 22, a second pair of holes 
24 and a third pair, of holes 26. Each pair of holes 22, 
24 and 26 is associated with a respective vertebrae 12 

50 and allows the passage of a fastener such as a bone 
screw 28 therethrough to attach orthopaedic bone plate 
10 to the three associated vertebrae 12. 
[0012] Bag 16 may be formed from any suitable ma- 
terial. Bag 16 is shown as a contoured bag with a spe- 

55 cific H-shape in the embodiment illustrated in Figs 1-3. 
However, the material from which bag 16 is constructed 
may allow expansion under pressure to some extent. 
Moreover, bag 1 6 may be constructed from a porous or 
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non-porous material allowing at least some of the poly- 
mer 20 disposed therein to flow or seep therethrough 
and adhere bag 1 6 with an adjacent bone. The porous 
material would provide for the venting of air as the pol- 
ymer is injected into the bag. 

[0013] Structural support 1 8 is in the form of a metal, 
hollow injection tube which is disposed within bag 16. 
Injection tube 1 8 includes an inlet port 30 extending from 
bag 16, and four outlet ports 32 which are associated 
with each respective leg of H-shaped bag 1 6. A fill hose 
34 is attached with inlet port 30 at one end thereof, and 
with a source of pressurized polymer (not shown) at an 
opposing end thereof. Polymer 20 is injected under 
pressure through fill hose 34 and injection tube 18 to the 
interior of bag 1 6 to thus fill bag 1 6 at a desired fill pres- 
sure. 

[0014] Polymer 20 is hardened within bag 16 to form 
a substantially rigid orthopaedic bone plate 10. Polymer 
20 is a high strength polymer such as PMMA which is 
curable upon application of energy such as thermal en- 
ergy, light energy or X-ray energy, or the addition of a 
chemical catalyst. If bag 16 is constructed as a porous 
bag, polymer 20 at least partially flows therethrough and 
may be selected to be bioresorbable. 
[0015] During surgery, the posterior side of spine 14 
is exposed for access to the three sequentially adjacent 
vertebrae 1 2. Orthopaedic bone plate 1 0 is placed over 
vertebrae 12 as shown in Figs. 1 and 2. The location of 
pilot holes 36 on each vertebrae 12 are marked and 
drilled within vertebrae 12. Orthopaedic bone plate 10 
may either remain in place against vertebrae 12 or be 
removed from vertebrae 12 during the formation of pilot 
holes 36. Bone screws 28 are then passed through each 
respective hole 22 in bag 16 and threadingly engaged 
within each corresponding pilot hole 36. Polymer 20 is 
then injected under pressure into bag 16 through fill 
hose 34 and injection tube 18. Polymer 20 is then hard- 
ened within bag 1 6 either through the application of en- 
ergy such as thermal energy, light energy or X-ray en- 
ergy, or the addition of a chemical catalyst prior to or 
during the injection process. Fill hose 34 is then de- 
tached or cut from inlet port 30. The incision is then 
closed over spine 14. 

[0016] Referring now to Fig. 4, another embodiment 
of an orthopaedic bone plate 40 of the present invention 
is shown. Orthopaedic bone plate 40 is similar to ortho- 
paedic bone plate 10 shown in Figs. 1-3 in the sense 
that it is also used to fixate sequentially adjacent verte- 
brae 12 relative to each other. Orthopaedic bone plate 
40 includes a flexible bag 42 and a pair of structural sup- 
ports in the form of a pair of injection tubes 44 therein. 
Each injection tube 44 is disposed within a correspond- 
ing projection 46 extending from bag 42. A pair of fill 
hoses 48 are attached with each respective injection 
tube 44. 

[0017] During surgery, the posterior side of spine 14 
is exposed and orthopaedic bone plate 40 is placed ad- 
jacent to a pair of vertebrae 12 to be fixated relative to 



each other. Pilot holes 50 are marked and drilled in each 
vertebrae 12. Orthopaedic bone plate 40 is then con- 
nected with each vertebrae 1 2 such that each projection 
46 extends into a corresponding pilot hole 50. A high 

5 strength polymer 52 is then injected under pressure into 
orthopaedic bone plate 40. Bag 42 is preferably con- 
structed as a porous bag allowing polymer 52 to pass 
therethrough and thereby bond each projection 46 with- 
in the corresponding pilot hole 50. Polymer 52 is then 

10 hardened through the application of energy such as 
thermal energy, light energy or X-ray energy, or the ad- 
dition of a chemical catalyst. 

[0018] Referring to Fig. 5, another embodiment of an 
orthopaedic bone plate 60 of the present invention is 

15 shown. Orthopaedic bone plate 60 includes injection 
tube 64, projections 66 and fill hoses 68 similar to the 
embodiment of orthopaedic bone plate 40 shown in Fig . 
5. The primary difference between orthopaedic bone 
plate 60 and orthopaedic bone plate 40 is that bag 62 

20 includes accordion shaped interconnection portion 70 
which allows the spacing and angular orientation be- 
tween projection 66 to vary to some extent, depending 
upon the exact placement location and orientation of pi- 
lot holes 72 in vertebrae 12. 

25 [0019] Referring now to Figs. 6-9, there is shown an- 
other embodiment of an orthopaedic bone plate 80 of 
the present invention which is attached to a bone in the 
form of a proximal tibia 82. Tibia 82 has an articular bear- 
ing surface 84 which was not in proper alignment with 

30 a mating articular bearing surface of a distal femur. Ac- 
cordingly, a wedge of bone is removed in a procedure 
known in the industry as a High Tibial Osteotomy. After 
the wedge is removed the bone surfaces are brought 
into contact in a known manner. Orthopaedic bone plate 

35 80 is attached to tibia 82 using bone screws 90 which 
pass through holes 92 and a bag 94 and are threadingly 
received within pilot holes 96 in tibia 82. A structural sup- 
port 98 within bag 94 includes an inlet port 100 allowing 
a polymer 1 04 to be injected under pressure through 

40 outlet ports 1 02 in bag 94. The polymer 1 04 is then hard- 
ened within bag 94. 

[0020] Furthermore, the present invention also pro- 
vides a method of attaching a bone plate to a bone, com- 
prising the steps of: 

45 

placing a bag against the bone; 
affixing the bag to the bone using a plurality of fas- 
teners which extend through the bag; . 
injecting a polymer into said bag; and 

so hardening said polymer in said bag. Suitably, said 
injecting step may comprise injecting said polymer 
under pressure into said bag. Desirably, said affix- 
ing step may occur prior to said injecting step. Suit- 
ably, said hardening step may occur after said in- 

55 jecting step. 

[0021] The method of this invention may further com- 
prise a structural support at least partially within said 
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bag. Suitably, said structural reinforcement may com- 
prise a hollow injection tube, said injecting step being 
carried out using said injection tube. Desirably, said hol- 
low injection may be comprised of metal. 
[0022] The method of this invention may also com- 
prise a fill hose attached to said injection tube, and may 
comprise a further step of cutting off said fill hose after 
said injecting step. 

[0023] Suitably, said bag may comprise a flexible bag. 
[0024] This invention provides a method of attaching 
a bone plate to a bone, comprising the steps of placing 
a bag against a bone; 

affixing the bag to the bone; 
injecting a polymer into said bag; and 
hardening said polymer in said bag. 



Claims 

1. An orthopaedic bone plate which comprises: 

a flexible container having a plurality of through 
holes; and 

a hardened polymer within said container. 

2. An orthopaedic bone plate precursor which com- 
prises: 

a flexible container having a plurality of through 
holes; 

a hardenable polymer contained within said 
container. 

3. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 1 or 2 further comprising a struc- 
tural support at least partially within said container. 

4. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 3, wherein said structural support 
comprises a hollow injection tube for injecting said 
polymer. 

5. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 4, wherein said hollow injection 
tube is comprised of metal. 

6. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 4 or 5, wherein said hollow injection 
tube has a generally H-shape. 

7. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said struc- 
tural reinforcement is disposed entirely within said 
container. 

8. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said con- 



tainer has an H-shape. 

9. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said plural- 

5 ity of through holes comprise six through holes. 

10. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, configured for use 
in spinal fixation. 

10 

1 1 . An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said poly- 
mer comprises a curable polymer. 

15 12. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 11 , wherein said polymer is curable 
with one of thermal energy, light energy, X-ray en- 
ergy and a chemical catalyst. 

20 13. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said poly- 
mer comprises a bioresorbable polymer. 

14. An orthopaedic bone plate, or precursor thereof, ac- 
25 cording to any of claims 1 to 12, wherein said poly- 
mer comprises polymethylmethacrylate. 

15. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein said con- 

30 tainer comprises a porous container allowing some 
of said polymer to pass therethrough. 

16. An orthopaedic bone plate, or precursor thereof, ac- 
cording to any preceding claim, wherein the hard- 

35 ened, or hardenable, respectively, polymer within 
said container surrounds said at least one structural 
support. 

17. An orthopaedic bone plate, or precursor thereof, ac- 
*o cording to any preceding claim, wherein said con- 
tainer includes at least one projection, each said 
projection having a corresponding said structural 
support extending at least partially therein. 

45 18. An orthopaedic bone plate, or precursor thereof, ac- 
cording to claim 17, wherein each said projection 
defines, in service, polymeric fastener for attach- 
ment with the bone. 

50 19. A kit for an orthopaedic bone plate precursor which 
comprises: 

I) a container as defined in any one of claims 1 , 
2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 17 or 18; and 
55 ii) a hardenable polymer as defined in any one 

of claims 11, 12, 13, 14 or 16. 

20. A kit according to claim 19 further comprising 
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means for hardening the polymer. 

21 ; The use of a hardenable polymer for the manufac- 
ture of a precursor according to claim 2 or claim 2 
and any one of claims 3 to 1 8, or of a kit according 5 
to claim 1 9 or 20, for fabricating an orthopaedic 
bone plate, preferably in situ. 
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